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CHAPTER I
THE PROBLEM AND METHODS USED TO ASSIST
IN ITS SOLUTION
The Nature of the Problem
Junior-hlgh-school general-science courses In need of
study and revision .— The present tendency in education is
to fit the educational program to the needs of the individuals
concerned so that they may be better fitted through personal
experiences to make their particular contribution to society.
The general-science offering of the junior high school must
fit into this educational program in the most effective way.
The problem thus resolves itself to this: ”How can the
general-science curriculum of the junior high school make
its best contribution to the total education of the learner?”
The foremost purpose of this paper is to determine the view-
points of pupils and adults relative to the general-science
program as it now is in the writer's school so that the
curriculum may be better adapted to the youth of the school.
Any school program should be regularly evaluated so that it
may be made more effective in helping young people to have
experiences which will aid them in reaching the fundamental
objective: successful participation in an improving
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2democracy. Such evaluation may be made by several methods,
one of which is to ask people who are or have been affected
by the program to help. The writer plans to use this method
and will gather data from pupils who have not studied general
science, from those who are now studying it, and from those
who have studied it for the three junior-high-school years
as well as from the parents of the present pupils of the
writer's school.
Collection of information .-- It is the intention of this
writer to base his conclusions and Interpretations on the
data obtained by the use of questionnaires, check lists, and
suggestion forms. Boys and girls beginning seventh-grade
science, boys and girls who have had seventh-grade science
and those who are now studying the eighth- and ninth-grade
science coiirses will be asked to fill out a check list. A
representative group of high-school sophomores will be given
an opportunity to fill out a four-part questionnaire. The
statements of parents will be solicited by means of a letter.
Copies of these several forms appear in the Appendix, page
46.
1/
Pupil testimony may not be reliable .-- Fitzpatrick
has pointed out that pupil testimony is not reliable enough
17
Frederick L. Fitzpatrick, "Pupil Testimony Concerning
Their Science Interests," Teachers College Record
,
XXXVIII
(February, 1937), pp. 381-388.
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to form the whole "basis for changing or planning the cur-
riculum.
3
Interest courses based upon uncritical acceptance
of group testimony may not be interest courses at all;
certainly we cannot regard them as specifics which are
guaranteed to cure all the ills to which the educa-
tional process has fallen heir.
Taken as a whole, the bulk of pupil (student)
testimony gave evidence of being unstable, inconsistent,
and unreliable. About 30 to 40 percent of the testi-
mony appeared to be reasonably consistent and reliable
....Nevertheless, the results do tend to cast a shadow
of doubt upon the supposed reliability of many pupil
responses that have been regarded as evidences of
pupil Interest.
Science textbooks alone not enough .-- Many science
courses are taught from the textbooks alone. Such courses
cannot meet the obligation of meeting the needs of the pupils
1/
Leonelli has pointed out that the science textbooks do not
contain all that is needed to meet the requirements of the
newer curriculum. In his paper he makes the following state-
ments;
Upon the examination of the subject-matter content
(of several science books) it was readily seen that
there was little or no agreement among the authors of
different textbooks as to the subject matter to be
taught the students of general science.
Better teacher training needed as well as better in-
structional materials .-- A partial solution to the problem
may be obtained through a better program of training
Renato E. Leonelli, "Principles of Physical and
Biological Sciences," Unpublished Master's thesis, Boston
University, Boston, 1947, p. 34.
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4general-science teachers and the concurrent development of
better instructional materials. The Department of Education
of the State of Texas indicates this in one of their bul-
1/
letlns
.
Thus general science is meeting the demand for
an elementary science which will serve as a pre-
requisite course for the more advanced sciences.
Fortunately, the teachers of this science have well
organized texts on the multiple lists. It must not
be supposed that just any teacher who has a little
of some science is capable of teaching general
science to a group of wide-awake American boys and
girls. A teacher who has the technique of teaching
and knows the sciences of everyday life, is probably
better prepared to teach the course than someone who
has had special training in only one of the sciences.
The course in general science should be complete
in itself and as a "unit course" be looked upon as
independent of later courses in science. General
science is not a series of short and independent
coiirses in physics, chemistry, biology, physiography,
and other sciences. Only as these sciences contribute
to a \inified course of instruction in the practical
problems of the pupil's life should they be considered.
For many students this is the only science they will
get. For this reason it should have to do with the
life conditions affecting the pupils, and its subject
matter should be largely selected from their environ-
ment. It will therefore, vary greatly in different
communities
.
Others agree that the teacher is the key in solving
the teaching and learning problems .-- The Texas Department
of Education is not alone in advocating not only better
training and teaching materials for teachers but in placing
teachers in positions for which they are trained and adapted.
IT
H. 0. Smith, The Teaching of Science
.
Texas Department
of Education Bulletin, Vol. 7, No. 9, State Department of
Education, Austin, Texas, 1931.
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Frolio, for example, indicates that the successful solution
of the curriculum problem requires teachers suited to the
situation.
In answer to the question ”what do you consider to
be the objection which would have to be overcome in
order that General Science may be acceptable and in-
corporated in the curriculum of the seventh and eighth
and ninth grade in all junior high schools?” all seem
to agree that well trained teachers who understand the
subject matter from the pupil’s point of view and
suitable equipment must be had.
Science curriculum does not serve the needs of pupils.
-
Several studies have shown that traditional ciorricula do not
serve the best interests and needs of the boys and girls of
our schools. One study that Indicates this is that made by
2/
Kane who includes the following statements in his conclu-
sions:
Both sexes saw little use of astronomy except
the highest third boys.
Elements lacked usefulness appeal to all except
highest ability groups
.
In spite of the novelty attached to its use,
class work with the microscope was uninteresting and
useless to lowest ability groups.
Alcohol and tobacco, as well as propaganda
efforts were rated as useful and Interesting even in
lowest ability groups.
Samuel Francis Frolio, ”The Improvement of Teaching of
Science in the Junior High School,” Unpublished Master's
thesis, Boston University, Boston, 1931, pp. 3-4.
2/
Harry Joseph
Certain Eighth Grade
thesis, Boston University, Boston, 1946.
Kane, ”An Inquiry into the Interests of
Science Pupils," Unpublished Master's
2
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6Present ciirrlculum needs critical study . The problem
of curriculum planning is not a simple one. It is a problem
which requires careful and critical analysis of the present
curriculum in terms of both the content and the methods used.
1/
Heiss, Osbourn, and Hoffman give us some material to think
critically about when evaluating present curricula.
In the final analysis a point of view as philoso-
phy in any field is a personal thing molded and shaped
by individual experiences and backgrounds.
The young people whom we teach are experiencing
life on every hand and must be conditioned to adjust
to its forces and to solve the problems which are at
their maturity levels ... .The science teachers are
faced with the necessity of becoming sensitive to
these problems of boys and girls and so setting the
stage for learning that science materials will make
a contribution in the solution of their problems.
A study of the aspects of present-day living
which seem to have science antecedents or implications
and a study of the needs of boys and girls as con-
sidered by their behavior pattern would seem to reveal
that there are many focal points where science can
aid in the adjustment of the individual.
Suggested classifications of the functions of
science in the adjustment of individuals.
1. Science can contribute a fund of interpre-
tive understandings to aid in the adjustment
of Individuals.
2. Science can contribute a fund of apprecia-
tions to aid in the adjustment of individuals
.
3. Science can contribute a group of attitudes
or mind-sets to aid in the adjustment of
individuals
.
Elwood B, Heiss, Ellsworth S. Osbourn^ and G, Wesley
Hoffman, Modern Methods and Materials for Teaching Science
.
Macmillan Company, Boston, 1940, pp. 3, 5, 7, 11, 13.
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Science can contribute a method of attack on
problems to aid in the adjustment of indi-
viduals .
. . . .when Interpretive generalizations are the outcomes
sought, the needs of a larger group of students will
be met
.
The writers of the above-mentioned book also quote the
1/
following from Pieper.
A useful list of criteria to be used in the
selection of adjustments for Junior high school.
When in each case all other things are considered
equal, criteria should be applied that will assure that
those adjustments selected are:--
1. Universal in their application to life needs.
2. In accord with the findings of science.
3. In harmony with the best Interests of society.
4. Crucial in individual or social life.
5. Conducive to the desire to make further worth-
while adjustments.
6. Of the proper order of difficulty.
7. Highly satisfactory to the individual without
harm to others or himself.
8. Desired by pupils.
9. Identifiable in their attainment.
10.
Essential to the making of other desirable
adjustments
.
Charles J. Pieper, "The Supervision of Natural Sci-
ence," in W. L. Uhl and Others, The Supervision of Secondary
Subjects
.
D. Appleton Company, 1929, p. 13.
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8Scientific literacy la essential today .-- Slnnott has
much to say about the importance of science knowledge and
its methods in its relation to the kind of world we live in
This is the day of natural science. Certainly
to face the problems of the modern world, citizens
in a democracy must know more about natural science
than most of them do now- -not only more facts about
it but more about its methods, possibilities, and
limitations. On the other hand, natural science has
placed in the hands of man such tremendous power that
unless he learns to master it wisely it will master
him. He must know much about man and his past, about
the time-tested values which make civilization possi-
ble.
There is no room for scientific illiteracy in
modern society. . .
.
But the other side of our problem is equally
important. The student of natural science must have
an appreciation of those wide fields of human know-
ledge which lie outside his subject--literature
,
the
arts, philosophy....
The Community
Commiinity a suburban area .-- The community with which
this Investigation deals is a residential suburban city of
about 80,000 people. Although it contains some Industrial
projects, it is primarily a residential community in which
office workers of a nearby large city live as well as busi-
nessmen and professional workers. It is a progressive city
and is well known for its interest in community activities
and enterprises, its government, and its schools. A study
„Edmund W. Sinnott, "Menace of Half-Educated Men,
Christian Science Monitor
.
Magazine Section, March 20, 1948
p. 4
.
Eerf i^oitnie eX ot'tt^OiBioS
4
\ b/uB oabolwon^^ eoriaXoe lo ©ofia^tioqinl ©xi^ d-i/oda y;a& rloura
i!
i
*
.nt 3vll ©w blicip 'ic bai>i erfi o;t 'loictcla" c^l aX 3borl;i-oci Eii
(
'^rnfs^'ioO .©Dne.tDB iB'OjctBa lo -^jeb ©lirt el siriT
an&sliio ,bX'icw niebors eri»t 'io eftieXcfciq odrf ©02I: ci
©ofieXoe Xsician ^uocfc ©lom wcn>I d-Bxtm \0BiQcns.ehJ b ni
.tjjooa B^ou't e'lom ^lao cton“-won ob merf^ lo J'eoia- ajadi
fcriB
,
aeMlIidi
B
8oq
,
Bfocrid‘©tn e^X ic'odr ©'tcta vtj/d d"!
Gijrl eoneXoB iBwian ,bn£ri lericfo odi rtO .
dcrid 'iwwoq eircbziojro'id dous nati lo ebnad ©rfJ <iX bf'ojslq
'levtfcan XX £» d.I d.t leizpm oi sn^rn^Z ©ri SBoXfUJ
d’t/oda t'XB-eq sin bna n«ti dt/ode xiourn woxiii deoa ©K .m/rf
-XfcBoq noldesIXlvio o^ac! doirlv aeirlBv bodeud-ojild ©dd
. eXc
III YiOMiavti £XX oilldnaloE 'ic’l aoo'i c/t ©X ©T:eriT.
...•XdeXoofc (I'laboiii
XXXawp© el ^I©icIo^q tjjo lo oble 'lorfdo ©dd dx/S
0v«ri dBixnx oonelae Xaturdan 'to dnobirde ©iX , daxid^ioqml
-wou^ Li&irojd lo ebI©Xl &blv ©torld lo aoldfiioe«iqqr. ae
©fid , ©•fi;dB'i&diX--dO0(,dx/t aid ©bledtro eXX riol-iw ©gbel
. . .
.
YdQoeoXldq ^edne
XdlfUfflcrxO ©rfT
doldw ddlw ^dlre/mmoo ©rfT --. B©aa fiiid*iudjjB b x^lrurmioO
lo \;dlo aadnudcre Xcldaeblfcea b el slueb aoidfigideevnl e
lel'ideubal ©ipoe eiilednco dl risi*’orfdXA .©Xqooq 000,08 doodB
rfoldw nl '^dlfu/amoo iBldnoblee'r b ®- dl ,edo9{,o'iq
-lEcrd BK XX9W ee ©v/I yd to ©s'ieX b lo eie^f^row ©olllo
^dlo ©7ieE©T3C'iq B'tl dl .5'tejf*xcw XBaoleteloiq baa nojaeeen
ssldivtdop dE 0*i©dftl edl rtol /iwonsl XXew e1 baa
vbifde A .cXcorfoe edl boB , dnsran'tovog edl , aeaitqaedn© bna
’',iioi4 bedsou£»ei-li£H lo coaxxoaA" ^ddoiixilfi .W jbootJibS
,61*0X ,CS do*i£j^ ,dcldo©ii ©ixXsrj.Bi4 ,
*
iodlcio-^ eoa© to^ aelde t*idO
I
9of its school population would show that a smaller percentage
of pupils come from families of low income than in most other
cities
.
The General-Science Program in the
Junior High School
Time allotment for science in the junior high school. --
The time allotted in the junior high school with which the
writer is concerned, varies with each grade. In the seventh
grade general-science classes are held for four, forty-two
minute periods a week for one -half year. In the eighth grade,
classes meet twice a week for the same length period for the
entire year. In the eighth-grade classes the same teacher
has the same group for both science and mathematics. This
is an experiment to determine the extent to which general
science and mathematics can be correlated and also to reduce
the number of individuals that the teacher need meet. In
the ninth grade the divisions meet four times a week for
forty-two minute periods. They meet for the entire year.
General science is a required course in each grade.
Content of the general-science courses .-- The content
of the general-science courses of the writer’s school is
typical of the usual junior high school. In grade seven
some time is spent on a general Introduction to science.
This is followed by a series of units which cover such
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topics as plants, animals, air, water, food, and nutrition.
In grade eight there are units on astronomy, living things,
food, health, and some elementary concepts in the field of
chemistry. Grade nine continues with elementary introduc-
tions to the science of fire, chemical and physical change,
magnetism and electricity, communications and power genera-
tion as in various kinds of motors and engines.
Methods Used to Gather Evidence to Assist in
Solving the Problem
Pupils may assist .-- Education should be so designed
that it will meet the needs of all youth; therefore, one
logical place to go to gather evidence of the needs of youth
is to youth itself. Junior-high-school education in the
city under discussion covers the public school grades of
seven, eight, and nine. During these three years children
may change a great deal. With this thought in mind it was
decided to poll the opinions of beginning seventh-graders
in order to determine what things they would like to study
in seventh-grade general science. A questionnaire was con-
structed (see Appendix, pages 46-47) listing twenty-five
topics which were obtained from an investigation of several
Junior-high-school general-science textbooks. This list of
books appears in the Appendix on page 52. Explanatory notes
were included because the science experiences of the pupils
01
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were limited. The pupils were requested to indicate which
topical areas they thought they might like to study. Some
of the pupils had studied a little science in the elementary
schools. Therefore, Part II of the questionnaire was included
in order to give the pupil an opportunity to indicate his
like or dislike for science as he knew it.
The high-school sophomore is asked to assist .-- Another
logical source of information relative to the problem was the
high-school sophomore. This pupil had finished his jimlor-
high-school experiences and was therefore in a position to
look back over his general-science schooling and state his
opinions about it. Another questionnaire was constructed
(see Appendix, pages 49-50) and submitted to a mixed group
of high-school sophomores. This questionnaire sought four
specific kinds of information: first, a list of the three
most interesting phases of junior-high-school science;
secondly, the three areas of general science which had proved
most difficult to understand; thirdly, the three areas which
the pupil would classify as having been most helpful or useful
to him. Lastly he was asked to Indicate three additional
areas he would like to have been given the opportunity to
study but had not.
The adult was asked to help .— Today’s pupils are to-
morrow’s adults. If this be so, then today’s adults should
be able to offer some help in solving the problem by giving
II
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their suggestions. In terms of their own experiences, re-
garding the content of the school curricula. It was decided
to solicit the help of parents by asking them to suggest
areas of study which might have been helpful to them and/or
which they felt might prove helpful to their children. A
letter was composed (see Appendix, page 51) and sent to ap-
proximately one hundred and forty homes asking for the view-
point and suggestions of the mother and of the father.
21
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CHAPTER II
TABULATIONS AND INTERPRETATIONS OP RESULTS
Interests of pupils vary In degree .-- The total behavior
pattern of an Individual is a complex composite of a number
of basic patterns. No two people are exactly alike in any
one of them. I’his is an important fact to keep in mind when
dealing with a group of school children. It poses a niomber
of problems for the teacher as well as the reviser of the
curriculum.
When we consider the individual's interests we are deal-
ing with one of the basic patterns which color his behavior.
A study of the results obtained from the questionnaire pre-
sented to seventh-, eithth-, and ninth-grade pupils makes
this variation in Interest, at least for these groups, quite
evident. These results are presented in Table I on pages
14 and 15.
It is evident that the list of topics which comprise
this table represent the science textbook units with which
we are all familiar. They were used in order to insure that
the interest factor could be determined on the basis of what
they had studied in their general-science courses. The re-
sults show that there is considerable variation in the
13
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Table I. Science Topics, Placed in Descending Order of
Interest, as Indicated by Pupils of Seventh,
Eighth, and Ninth Grades.
Topic with Explanatory Words
Used in Questionnaire
Interest
Placement
Number of
Pupils
(1) (2) (3)
Communications, telephone,
radio, radar, television 1 126
Medicine, drugs, disease, germs,
bacteria 1 126
Chemistry, acids, soaps, paints. 2 120
Astronomy, sun, stars, planets,
shooting stars, telescopes.... 3 108
Early animals, fossils, dino-
saurs 4 107
Animals, birds, fish, mammals,
insects 5 105
Human body and health, sleep,
structure, foods 6 103
Electricity, motors, bells,
lights, wiring 7 92
Airplanes, how and why they fly. 8 85
Engines, steam, gasoline,
diesel, jet rocket 9 83
Sound, noises, musical instru-
ments, voice 10 80
Light, causes, kinds, color,
dyes, uses 11 78
Molecules and atoms, what every-
thing is made of 12 74
Weather, causes, forecasting,
flying, kinds 13 71
Earth science, rocks, soil,
minerals 14 70
Transportation, science of
autos, trains, ships 15 66
Fire, what it is, how man uses
it 16 61
Biography, great scientists of
past and present 17 60
Machines, wheels, pulleys, crow-
bars, wheelbarrows 18 52
Atmosphere, where air is found,
how man uses it 19 49
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Topic with Explanatory Words
Used in Questionnaire
Interest
Placement
Number of
Pupils
(1) (2) (3)
Changing substances, by heating,
cooling, mixing 20 47
Water, what it is, how man uses
it 21 46
Conservation, fire prevention,
forests, rivers, soil 21 46
Science, how the scientist does
his work 22 44
Plants, Including trees, flowers,
leaves 23 32
indicated Interests of the boys and girls. Two significant
things are shown in this table. First, all topics are of
some Interest to some people, and secondly, that some topics
are of great interest to large groups of students. For
example, we find that 23 boys and girls show an interest in
plants while 126 show an Interest in communications. To the
teacher of general science the implication might be to limit
the scope of the science program to those topics and activi-
ties which seem to have Interest for the greater number.
It might also imply that the general-science program should
be so constructed that it gives opportunities to all the
pupils to satisfy the needs they have in terms of their im-
mediate interests.
Children are interested in many things and a number of
these interests can be cultivated through their general-
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science classes. This fact may naturally lead to the con-
clusion that their interests are pretty well taken care of
by the available textbooks in general science. However, the
writer raises the question of whether the textbooks tend to
determine the Interests of the pupils to the limitations
imposed by the textbook content. Also, it must be noted
here, the questionnaire was of the clue type and therefore
a leading one. Thus, the determinations of this question-
naire are limited to the topics included.
With this in mind it was decided to give pupils, who
have had the full three-year offering of the junior-high-
school general science, an opportunity to indicate the areas
which they thought most Interesting without giving them any
leading clues whatever.
High-school sophomores furnish different evidence.
—
This questionnaire was presented to a group of 140 high-
school sophomores. The tabulation of the results of Section
I of this questionnaire are shown in Table II on page 17.
The results shown here are quite different from those
obtained from the survey of the seventh-, eighth-, and ninth-
graders by means of the clue-f\irnlshed questionnaire. The
greatest degree of interest is now in the general area of
electricity. However, only 44 out of the group of 140 so
place it. Where a study of medicine, including drugs,
disease, germs and bacteria evoked a response of interest
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Table II. General-Science Topics Listed in Alphabetical
Order, Which Were Indicated by High School Sopho-
mores as of Interest to Them.
Topic
Section I A Section I B Section I C
Girls Boys All Girls Boys All Girls Boys All
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Animals . .
.
3 0 3 2 4 6 6 2 8
Astronomy. 0 1 1 0 0 0 0 0 0
Atmosphere 0 0 0 0 0 0 0 0 0
Aviation. 0 1 1 0 1 1 0 0 0
Bacteria. 6 2 8 0 1 1 2 2 4
Biology. . 0 0 0 0 0 0 2 2 4
Chemistry. 1 3 4 2 6 8 1 0 1
Disease . . 12 4 16 6 4 10 6 3 9
Electricity
General
7 37 44 4 12 16 6 6 12
discussion
Great
0 0 0 0 0 0 0 1 1
scientists 0 0 0 0 0 0 0 0 0
Heat 1 1 2 1 0 1 3 3 6
Human body 9 3 12 14 2 16 1 7 8
Light 0 0 0 1 0 1 1 2 3
Machines . 1 0 1 1 2 3 0 0 0
Magnetism.
Matter and
0 0 0 1 0 1 0 0 0
energy. . 1 0 1 0 3 3 0 4 4
Nutrition. 3 0 3 6 0 6 7 6 13
Plants . . . 7 3 10 6 4 10 5 2 7
Sound 0 2 2 0 1 1 1 1 2
Weather
. .
Water
10 10 20 15 22 37 7 7 14
supply. . 0
t
0 0 0 0 0 0 1 1
.from 126 (see Table I), only a total of 24 showed an interest
in the corresponding group (bacteria and disease combined.
Table II). To emphasize by a third example, a comparison
of the two related topics, molecules and atoms in Table I
and energy and matter in Table II, shows that 74 showed an
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interest in the former but only one so indicated in the
latter
.
The writer recognizes that the above comparisons do not
give the total pictiire, but, nevertheless, there is enough
of an indication of a truth to warrant further study of the
situation. Also one may accept it to the extent that the
following generalization may be drawn. It is not sufficient
for the teacher of a general-science course^to jneveljJ follow
the textbook if he cares to deal with the real interests of
boys and girls.
All boys and girls do not like general science. --
Another indication of the interest boys and girls have in
the study of general science is shown by the data of Table
III on page 19. The figures for this table were obtained
by asking boys and girls of grades seven, eight, and nine
to answer frankly the question relating to their like or
dislike of general science. The results are significant to
the teacher of general science in the writer's school. They
are particularly significant in providing a sufficient and
good reason for considering the need for change in science
time allotment and subject matter or content.
In this table we find that, of a total of 227 boys and
girls, 174 said that they liked to study general science
while 50 said that they did not. Seven of them turned in
blanks to the question. To put it differently, 3.54 pupils
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Table III. Results Obtained to Part II of the Questionnaire
from Grades Seven, Eight, and Nine in Which the
Do or
Grade Do Like
Science
Do Not Like
Science
Blank Totals
(1) (2) (3) (4) (5)
7 82 9 0 91
8 54 15 2 71
9 38 26 1 65
Totals 174 50 3 227
did like general science for each one who said he did not.
However, as we look into the facts more closely, we see some
rather significant data related to the grades represented.
In grade seven, for example, we find the ratio is 9.1 to 1
in favor of those who like science. In grade eight the
ratio decreases to 3.6 who like science to each one who does
not. In grade nine, however, we find the startlingly low
ratio of only 1.46 people who like science to each one who
does not. This descending rate of Interest in science is
and should be of considerable concern as well as interest
to the person who tries to provide the science experiences
for our boys and girls. The writer elaborates on the sig-
nificance of this table in the chapter on conclusions and
17
Pupils Were Asked to State Whether They
Do Not Like to Study General Science .1/
See copy of questionnaire in Appendix, pages 46-47.
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reconmiendations
,
Most difficult areas not always least Interesting. --
The difficulty of a job or an assignment can determine to a
large extent one’s Interest in it as well as the ease with
which it may be done. Granted that there are many routine
tasks that all people, regardless of vocation, must do, none-
theless it is likewise true that difficult jobs are sometimes
the most interesting to do. To determine if any significant
facts could be obtained relative to this view, a section of
the questionnaire was addressed to the sophomores asking
them to list the three topics with which they had the most
difficulty. The resTilts of this section have been shown on
page 21 in Table IV.
We note that the topic, electricity, is the one which
was mentioned most often as being of difficulty to the great-
est number of students. Actually 69 out of a group of 147
called it a difficult topic. This, in percentage, means
that 46.8 percent found the work on the topic electricity
difficult. At the same time a reference to Table II, page
17, shows that 72 out of the group of 140, or a percentage
of 51.4, found the topic interesting.
At the other extreme we find that interest in the
topic, weather, is indicated by 71 of the 140 or 50.6 per-
cent, while it was difficult to only 24.4 percent.
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Table IV. Science Topics, Listed in Alphabetical Order,
Which Were Indicated by High-School Sophomores
as Being Difficult.
Topic
Section II A Section II B Section II C
Girls Boys All Girls Boys All Girls Boys All
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Animals .... 0 0 0 0 2 2 0 0 0
Astronomy.
.
2 4 6 4 3 7 2 1 3
Atmosphere 2 0 2 1 0 1 1 0 1
Aviation. . 0 0 0 0 0 0 0 0 0
Bacteria . . 1 0 1 0 0 0 1 0 1
Biology. . . 0 1 1 0 0 0 0 1 1
Chemistry. 1 2 3 1 0 1 1 2 3
Disease .... 0 3 3 0 1 1 1 1 2
Electricity
General
46 10 56 5 7 12 1 0 1
discussion
Great
0 0 0 0 0 0 0 0 0
scientists 0 0 0 1 1 2 0 1 1
Heat 1 1 2 1 3 4 0 2 2
Human body. 1 2 3 0 2 2 1 1 2
Light 0 0 0 0 0 0 2 0 2
Machines . . 1 0 1 4 0 4 1 0 1
Magnetism.
Matter-
0 0 0 1 0 1 0 0 0
energy. . . 0 2 2 4 0 4 1 5 6
Nutrition. 0 4 4 3 5 8 4 2 6
Plants 0 4 4 3 5 8 4 2 6
Sound
Water
0 0 0 1 0 1 0 1 1
supply. . . 0 0 0 0 0 0 0 0 0
Weather .... 7 8 15 11 4 15 5 1 6
From these comparisons it is apparent that a topic
should not be excluded from the general-science course merely
because it is difficult. It would seem that other methods
to be used in teaching the subject should be sought in order
to capitalize on the pupil interest which is apparently
there
.
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We should try to make topics st-udled functional .-- That
which is worth teaching should be useful to the learner. The
sooner the individual can make use of that which he has
learned, the more valuable that learning becomes. Another
problem concerning the curriculum is posed here. Who shall
determine what is or is not useful to the learner? Should
the adult determine it because of his many and varied experi-
ences? Shall the learner at the junior-hlgh-school level
determine it because he is to acquire it? The answer is
probably not known in all its complications but it will
probably consist of an amalgamation of the two viewpoints.
The writer wanted to obtain the pupil’s viewpoints and
opinions concerning those areas which had been studied and
found useful. Section III of the questionnaire to sophomores
was designed to accomplish this purpose. The results have
been tabulated on page 23 in Table V.
It is evident that many of the pupil’s experiences did
not register as being particularly useful, at least up to the
time of this questionnaire. Those topics which were recorded
as useful by a significant number of pupils were electricity,
weather, plants, and disease.
It would be interesting to ask these boys and girls the
same question at a somewhat later date. Perhaps the data
obtained then would show that some of the topics studied had
long-range values. On the other hand, perhaps we should try
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Table V. Science Topics, Listed in Alphabetical Order,
Which Were Indicated by High-School Sophomores
as Being Useful to Them.
Topic
Section III A Section III B Section III C
Girls Boys All Girls Boys All Girls Boys All
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Animals . .
.
0 0 0 0 0 0 1 0 1
Astronomy. 1 1 2 1 0 1 0 0 0
Atmosphere 0 0 0 0 0 0 0 0 0
Aviation. 0 1 1 0 0 0 0 0 0
Bacteria . 2 2 4 1 0 1 0 2 2
Biology. . 0 1 1 0 1 1 0 0 0
Chemistry. 0 2 2 0 1 1 1 0 1
Disease . . 9 4 13 4 0 4 4 2 6
Electricity
General
1 24 25 3 10 13 1 3 4
discussion
Great
0 1 1 0 0 0 0 0 0
scientists 0 0 0 0 0 0 0 0 0
Heat 1 1 2 1 1 2 0 3 3
Human body 8 3 11 2 3 5 1 2 3
Light 0 0 0 0 0 0 0 1 1
Machines .
Matter-
0 0 0 0 1 1 0 0 0
energy. .
Molecular
0 0 0 0 2 2 0 2 2
theory. . 0 0 0 0 0 0 0 0 0
Nutrition. 5 0 5 2 2 4 4 0 4
Plants .... 6 4 10 7 5 12 3 2 5
So\md
Water
0 0 0 0 0 0 0 0 0
supply. . 0 0 0 0 0 0 0 0 0
Weather . . 10 8 18 5 5 10 2 3 5
to make the areas studied by boys and girls more functional
in the present because boys and girls live in the present.
Again the teacher as well as the administrator and others
concerned with the curriculum face a problem which merits
early attention.
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Things which pupils say they would like to have studied.
In Table VI below we find the results tabulated which were
obtained from Section IV of the questionnaire submitted to
the sophomore group of students. In this section they were
asked to indicate those areas in general science which they
Table VI. Science Topics, Listed in Alphabetical Order,
Which Were Indicated by High-School Sophomores
as Topics Which They Would Like to Have an Op-
portunity to Study.
Topic
Section IV A Section IV B Section IV C
Girls Boys All Girls Boys All Girls Boys All
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Animals . .
.
5 5 10 0 2 2 2 0 2
Astronomy. 4 1 5 0 1 1 1 0 1
Atmosphere 1 0 1 2 0 2 0 0 0
Aviation. 0 3 3 0 0 0 0 3 3
Bacteria . 2 1 3 1 0 1 1 1 2
Biology. . 3 0 3 1 3 4 1 0 1
Chemistry 2 4 6 2 2 4 0 0 0
Disease . . 4 0 4 0 3 3 1 0 1
Electricity
General
0 2 2 0 4 4 0 1 1
discussion
Great
0 0 0 0 0 0 0 0 0
scientists 0 0 0 0 0 0 1 0 1
Heat 0 1 1 0 0 0 0 0 0
Human body 8 6 14 5 5 10 0 0 0
Light 0 1 1 0 0 0 0 1 1
Machines . 0 1 1 0 0 0 0 0 0
Magnetism.
Matter
0 0 0 0 0 0 0 0 0
energy. .
Molecular
0 0 0 0 1 1 0 0 0
theory. . 0 0 0 0 0 0 0 0 0
Nutrition. 0 0 0 0 0 0 1 1 2
Plants .... 2 1 3 0 1 1 0 1 1
Sound
Water
0 1 1 0 0 0 0 0 0
supply. . 0 0 0 0 0 0 0 0 0
Weather . . 0 2 2 0 1 1 0 2 2
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would have enjoyed studying if they had been given the
opportunity. Instead of including the statements as they
were given by the students, the writer classified them and
placed them in the categories which were used in the table.
They are the same as the topics in the other tables. For
example: a student may have written, ”I would like to have
studied the causes of disease." This falls into the classi-
fication or topic, bacteria.
One may draw two significant conclusions from these
data. One conclusion is that pupils who indicated certain
specific areas had had previous experiences in them. Per-
haps they intended to Indicate that they would like to study
them in greater detail. This, in turn, may indicate that
the experiences they did have were not real and meaningful
enough so that they remembered them. The second conclusion
which may be drawn is that they had little or nothing to
offer in addition to what is now being offered in general-
science courses as currently provided. In any event, nothing
of outstanding usefulness, except as mentioned above, was
offered which would aid in the reorganization of the science
curriculum.
A composite tabulation of the four sections of this
questionnaire presented to sophomores is given in Table VII
on page 26. This table is in a sense supplementary to the
table shown as Table VIII on page 27. Table VII includes
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Table VII. Summary Table Showing the Combined Results of
Table II, Table IV, Table V, and Table VI.
Topic
Section I
Interest
Section II
Difficulty
Section III
Usefulness
Section IV
Would Like
to Study
(1) (2) (5) (4) (5)
Animals 5 2 1 14
Astronomy. .
.
18 16 3 7
Atmosphere . 0 5 0 3
Aviation. . . 1 0 0 6
Bacteria. . . 13 2 7 6
Biology 4 2 2 8
Chemistry. . 13 7 4 10
Disease 35 6 23 8
Electricity.
General dis-
72 69 42 7
cussion. . . 1 0 1 1
Geology
Great scien-
0 0 0 3
tists 0 3 0 1
Heat 9 8 7 1
Human body . 36 7 19 24
Light 4 2 1 2
Machines . . . 4 6 0 1
Magnetism. .
Matter-
1 1 1 0
energy 8 12 4 1
Nutrition. . 22 18 13 2
Plants 27 11 27 5
Psychology. 0 0 0 3
Radio 0 0 0 5
SoTind 5 2 0 1
Water supply 1 0 0 0
Weather 71 36 33 5
all the responses made in the four sections of the question-
naire. For example, the topic electricity, is indicated by
a total of 72 pupils as of the first or second or third
choice in interest. A comparison with the same topic in
Table VIII shows that 44 pupils listed or designated
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Table VIII. Science Topics, Listed in Alphabetical Order,
to Show the First Choices Made by High-School
Sophomores in Each of the Four Areas of the
Questionnaire
.
Topic
Section I
Interest
Section II
Difficulty
Section III
Usefulness
Section IV
Would Like
to Study
(1) (2) (3) (4) (5)
Animals 3 0 0 10
Astronomy. .
.
4 6 2 5
Atmosphere . 0 2 0 1
Aviation. . . 1 0 1 3
Bacteria. . . 8 1 4 3
Biology 0 1 1 3
Chemistry. . 4 3 2 6
Disease 16 3 13 4
Electricity.
General dis-
44 56 25 2
cussion. . . 0 0 1 0
Geology
Great scien-
0 0 0 2
tists 0 0 0 2
Heat 2 2 2 1
Human body. 12 3 11 14
Light 0 0 0 1
Machines .... 1 1 0 1
Magnetism. .
Matter-
0 0 0 0
energy 1 2 0 0
Nutrition. . 3 4 5 0
Plants 10 8 10 3
Psychology.
.
0 0 0 2
Radio 0 0 0 5
Soimd 2 0 0 1
Water supply 0 0 0 0
Weather 20 15 18 2
electricity as their first choice in interest. Table VII
shows that 350 (total column 2) indicated interest in twenty
of the twenty-five mentioned topics where the first three
choices were included, but where only the first choices were
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considered there were only 133 indications of interest and
in only fifteen of the twenty-five topics.
The above-mentioned evidence has a specific meaning and
value to the writer who is also a teacher of science as well
as one who is seeking justification for proposing certain
changes in the present arrangements in his school. Assuming
the validity of the first choices of pupils, then the course
could be built around a shorter list of topics. This would
imply a number of other considerations such as reducing the
amount of equipment and materials needed, decreasing the
amount of time in the school schedule for general science,
or perhaps planning for greater emphasis on the smaller
number of topics.
However, if we assume that it is more valid to accept th<
data of Table VII which covers four interest areas of each
pupil we must reconsider and revise our conclusions. To the
writer it would appear that this table is the one which of-
fers the more valuable data. In the light of our knowledge
of children in regard to their attention span and instability
of interests, the longer list of interests would form the
basis for a program of general science which more completely
meets the needs and interests of them. A course in general
science cooperatively planned by pupil and teacher would
tend to Impinge on the primary and secondary interests of
the group. At the junior-hlgh-school age a number of topical
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areas studied for shorter periods of time, rather than fewer
topics studied for long periods would serve to increase the
general interest as well as maintain it. The writer does
not imply here that a number of short topics should be the
science sequence but rather that the units of work would be
comprehensive enough to include those topics which offer
variety but at the s'ame time contribute to the meaning and
value of the unit. Such units could be constructed along
1/
the lines of the unit assignment as advocated by Billett.
Morover, the unit assignment (planned after the
unit has been stated and delimited) must be flexible
. enough to provide for all significant differences
among the pupils. In such an assignment different
pupils may begin at different places and proceed at
different rates in different sequences. Pupils are
expected to differ in final achievement, industry,
aptitudes, aims, and hence in needs.
The unit assignment .... is the general plan of
teacher-pupil activity. In other words, it is the
best sequence of teacher-pupil activity which the
teacher was able to arrange prior to the opening
of the teacher-learning cycle.
Information furnished by parents .-- The parents fur-
nished some data in response to a request for their sugges-
tions which might be pertinent to any reorganization of the
science program. It was interesting to note that their
suggestions could be classified into the same categories
or topical areas as those of the children and of the
y
Roy 0. Billett, Fundamentals of Secondary-School
Teaching
.
Houghton Mifflin Company, ^ston, 1940, p. 506.
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textbooks. The data are assembled in Table IX below. Forty-
seven homes responded to a letter sent home via the pupils.
Table IX. Topics Which Parents of Junior-High Pupils Would
Like Their Children to Study in J\mior-High-School
General Science.
Topic
Mother '
s
Suggestions
Father '
s
Suggestions
Totals
Mother and
Father
(1) (2) (3) (4)
Animals 5 1 6
Astronomy 3 2 5
Atmosphere 1 0 1
Aviation 0 1 1
Bacteria 0 3 3
Biology 4 2 6
Chemistry 7 7 14
Disease 1 0 1
Electricity 10 17 27
General discus-
Sion 3 3 6
Geology 2 3 5
Heat 4 5 9
Hiiman body 3 4 7
Light 0 4 4
Machines 3 11 14
Magnetism 2 4 6
Matter-energy. .
.
0 6 6
Nutrition 5 3 8
Plants 7 4 11
Psychology 1 1 2
Radio 3 4 7
So\md 0 1 1
Water supply.... 1 2 3
Weather 1 2 3
Totals of
Suggestions . . 66 90 166
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A copy of this letter may be found in the Appendix, page 51.
It will be noted that 66 suggestions were made by mothers
and 90 were offered by fathers. Does this indicate that
science is more of a man’s subject than a woman's? It will
also be noted that the suggestions tend to reflect the science
courses which they had probably studied during their school
experiences
.
The topic, electricity, is the most frequently mentioned
one in the list. This was also true of the response made by
pupils as is shown in Table II. Chemistry and machines tie
for second place while plants are mentioned with the third
highest frequency. Another observation of interest is that
those topics which usually appear in a general-science
course, atmosphere, disease, and even water-supply rate much
lower down. One rather surprising situation is the fact that
the topic, aviation, is mentioned only once by a parent. The
place that aviation holds in our present-day living would
lead one to expect a far greater interest in it as well as
need for it.
;
,
•
: m’ -f;
it .
* • •
-v.
i* 15 ..
jj
.15 e^oq ^xlbitBqqA erit cit fcmrol ocf locf^ol eirfi lo Tfqoo A
! E'lod.'toffl ^cf ©biiat 010^ aaoi^Ee^sire jd beiofi ©d IlJtw dl
!i
5 stBri^t 0 :tjeoibnl elri^ seou .eirddal ^d be'ielL'to ©'low 06 on©
I
IlJtw vtX ?B'aainor b a©rf^ ioo{;due e'ruB® b lo ©'lom el eonsloe
©oaoJtoE ©d:t ioft C'ls'i cd baed efxoJtdLos24^8 ©dd dadd bedon ©d oeIe
loorioe alerid i^nliub beiJbade i^Idfidoaq bfiri doirlw Eesii/oo
. eoonal'iaqx©
bonoidna.Ti’ dconi ©dd ei
,
^dloi'idoel© ^olqod adT
^d ©bcm esnoqsea ©rid lo sa'rd oeX© saw elrlT .delf add al aao
©td eontdoam brua ^adeiwedO .II ©IdaT at aworfa el ©a eXIquq
,1
^
batiXd fidt iidXa boaoXdaoin ©lij BdaaXq eXlrlw ©oaXq baooea aol
i
|j
darid eX daaaadal lo aoldavasado aaddoaA .^oaouoaal dReristrf
h'
Ij
eoaelCE-Iaaeaos b at aaoqqa ^Xlai/etr dcXdw eoXqod oeorfd
doiix oJtBa xSqaLL-'fB^av aeve baa .asaeatb ^aaedaeoiada ,©8 'jijoc
'i
dadd dool add ei ac> Xtajjdic aaictaqaae aaddaa artO .nwob aowoC
ad-' .daaaeq a ^d aono ^Xno baaoidasra el ^noldBlv’a ^alqod add
bluow jinlvlX '\cab-daeeaaq ayo nl eMod aoldaiva diadd ©oiiXq
es XXew ea dl al deaaadnt aedeaag aal b do©qxe cd aao baeX
. dl aol bean
CHAPTER III
CONCLUSIONS AND RECOMMENDATIONS
Oeneral science and the total school prop:ram .-- General
science is only a part of the total school experience of a
child. At the same time, it is an Important part. It is
important because of the unique contributions it can make in
the general education program which concerns the child. It
is also important in that it can provide data which will or
can be of great help in the guidance of the youngster. There
are many general and specific objectives written for the
general-science courses offered in our public schools. The
writer, however, is at the moment most concerned with a cer-
tain few which are given here
.
1. To help the child to determine for himself his apti-
tudes and limitations in the field of science to the
extent that this is possible in junior high school.
2. To help him determine and evaluate his reaction to
the area of science in terms of the pleasure he may
derive from it
.
3. To assist him to iinderstand the value to the human
race of the science that he studies and its effect
on the way he lives
.
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4. To get pleasiire from his study of general science
so that it may develop his interest to the extent
that it will lead him to look for vocational guidance
in the field and perhaps give him the basis for
leisure time activities in the form of related hob-
bles .
5. To find his science knowledge of some immediate use-
fulness in becoming a better consumer and in general
helping him to make intelligent decisions.
Many other statements of objectives could be made which
apply to the teaching of general science, but these which
have just been mentioned will suffice for the writer’s pur-
poses. These specific statements, plus those which they
imply, require that the science experiences which we would
have our pupils enjoy, be well planned.
Many areas and topics should be explored .-- Boys and
girls of junior-high-school age are Interested in many things.
This is shown in Table I, pages 14-15, which shows the in-
terest placement of various general-science topics. This
range of interests indicates that the development of a science
curriculum should be influenced by them. Provision must be
made for a large number of varied science experiences. These
need not be provided for at the same instant. In fact, it
is doubtful whether a teacher could make the necessary pro-
visions for each pupil to work on a different topic
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efficiently and successfully. The implication is, however,
that at some time during his junior -high-school life the
pupil will have an opportunity to investigate several topical
areas which seem to have especial significance to him. The
capable teacher can do much to simplify the task by use of
proper motivation and by making provisions for individual
differences and yet have the entire group attacking the same
topical area. A particular pupil should be allowed and even
encouraged to work on a phase of the group problem which
seems to have real and immediate value to him.
The very nature of science, however, should also require
of each pupil certain common understandings which are basic
to scientific knowledge and attitudes. For example, a know-
ledge of the nature of substance is basic to the development
of a scientific concept of the relation of nutrition to body
growth and maintenance. This is also a requirement for prac-
tically all other scientific knowledge and understanding.
By giving the pupil opportunities for the development of
basic concepts in relation to many topics he gradually assumes
an intelligent viewpoint toward his environment. This view-
point will be one which is based on scientific facts with
which he has become acquainted. Superstition and imagination
will play an ever-decreasing role.
The data of Table I Indicate that in this representative
group of pupils, interest is present in some degree in each
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of the listed topics. From this it can be concluded that
the reading materials now used in general science may still
be used. It would be very helpful to add to them a multitude
of related materials which would give added opportunities for
broader approaches to the same topics. These materials should
be chosen with the reading abilities of the pupils in mind.
Much of the literature should be well illustrated by means
of good photographs and well-explained diagrams. The range
of interests shown in the table also suggests that some
materials were advanced in presentation and should be in-
cluded for the pupil of exceptional interests and ability.
It is, of course, equally necessary to provide materials as
elementary in approach as is required to meet the abilities
and capacities of the least qualified child. If such a range
of materials is provided, no pupil will be without resources
commensurate with his abilities. This will result in some
degree of successful participation by each pupil of the group.
Difficult topics should not be eliminated .-- It was not
too long ago that many people concerned with the education of
young people thought that only difficult material was worth
presenting in school. Subject matter which was learned with
difficulty was thought to have certain disciplinary values.
We have since learned that this is not so, at least in all
cases. On the other hand, this does not imply that we should
go to the other extreme and omit the study of topics and
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areas which are learned with some degree of difficulty. The
data of Table IV, page 21, show that interest may run high
in certain topical areas which pupils themselves have indi-
cated are difficult to master. The important factor here,
then, is the interest. If no Interest is present or if none
can be generated in a pupil relative to a certain topic, it
may be well to omit that topic. This, however, presents a
problem, particularly if the topic is considered an essential
one to later success in science. It would seem to the writer
that this resolves itself into a problem which may be par-
tially resolved into one of presentation and motivation and
development. The writer would therefore suggest that before
an area be omitted because of apparent difficulty, due con-
sideration be given to the problem of presentation. It would
be well to consider such questions as the following.
1. Ki/hat makes the work difficult for pupils?
2. Is it appropriate to the age level and ability of
the group?
3. Is it logically placed in the course sequence?
4. Is there a sufficient amount of materials available
for the study of the topic?
5. Are suitable materials available for the individuals
concerned?
6. Does the child feel that the -unit is necessary?
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Organization of the general-science program Is Impor-
tant . -- In the Forty-sixth Yearbook of the National Society
1/
for the Study of Education, Part I, are found several refer-
ences to the organization of science in the junior high
school
.
Science is universal and constant in the life of
our citizens, and hence to be useful to all pupils,
general science must accept the science of common
things as its legitimate field. The science of com-
mon use and that of the classroom should be the same.
General science should use any phases of any special
science which is pertinent in the citizen's inter-
pretation of a worth-while problem. ... In organizing
this material, the topic should be the large unit to
which many specific pieces of work are related.
....In many junior high schools general science is
taught in but one or two of the three years; in others
it is taught in all three years. In some junior high
schools science is taught for two or three periods
each week during the seventh and eighth school years
and for five periods during the ninth year .... Obviously
this confused situation calls for further study and
experimentation. Such sequences of science subjects
as those recommended by the Thirty-first Yearbook ap-
pear to have but partial approval in actual school
practices. As often remarked it is still much easier
to see what seems good to do than it is to do those
things
.
The data obtained relative to whether pupils like or
dislike science seem particularly pertinent to the problem.
These data are presented in Table III, page 19. It will be
recalled that in the writer's school general science is re-
quired in each of the three junior-hlgh-school grades. The
greatest amount of time is spent on ninth-grade science.
y
National Society for the Study of Education, Forty-
sixth Yearbook
.
Part I, University of Chicago Press , 1947, p . 154
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From the data obtained, however, we can see that interest is
greatest in the seventh grade and least in the ninth. It is
contrary to the philosophy of modern education to maintain
a situation like this. It would seem that the only alterna-
tive is to rearrange the general-science schedule and the
following recommendations are made;
1. General science should be required for the equivalent
of four class periods a week in the seventh grade for
the entire school year. This would be taking ad-
vantage of the indicated high interest of seventh-
graders with a probable Increase in efficiency and
effectiveness of instruction.
2. General science should be required for a minimum of
two periods a week, preferably three, in grade eight.
By so arranging the eighth-grade schedule we would
be recognizing the diminishing interest of the student
body, but at the same time making a science course
available to those who wish to maintain continuity
in the subject.
3. Finally, the writer in the light of the data obtained
from the study of his own school system, questions
the value of continuing the science courses on the
same required basis as now exists. The situation
is not a happy one and is in some respects, at least,
a reflection on the presentation of our science
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material and work. A new approach is needed to
ninth-grade general science.
The fact that most ninth-graders do not consider ninth-
grade general science of the same value as those who teach
it, would suggest two solutions which should eventually lead
to a full-fledged science program for the ninth grade. The
first is that general science should he offered on an elective
basis and the second is that there should be two approaches
to the subject.
Pupils who are Interested in science will elect ninth-
grade general science. This will enable those who have a
real interest in it to continue to the high-school stage.
With the offering of two types of general science, the con-
tent of each course can be varied more effectively to meet
the needs of those who elect the courses.
One course should be offered on the basis of four
periods a week for the school year and should consist of
content material which will adequately prepare for high school
and college. Pupils who elect this course would, in most
cases, be those who are preparing for college. Another
science elective should be made available with the same time
allotment for those who might terminate their education in
the not too distant future or for those who are planning to
attend a vocational school or enter into an apprenticeship
in some trade. The content of this course would differ in
oct tjobtjjn Bl rfocc'iqqc wen /i .ji'icw bna Isinect^sm
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that it would probably stress the applications of science
to everyday problems which the pupils would be apt to meet.
The college preparatory group would also find the science a
practical course but there would be in addition a greater
stress on the fundsanental concepts needed for later science
study. Such courses should do much to help the Individual
become a resourceful person and help him to meet the problems
he meets in his daily living.
A new approach to the ninth-grade science problem on
the basis suggested above, if done well, should eventually
find most of the ninth-grade people in one or the other
science courses.
General-science learning products should be useful. --
General-science learning products vary in usefulness to the
learner. It is apparent that pupils do not consider general
science too useful as is evidenced by the data of Table V,
page 23. These data are considered very significant by the
writer. Here is a situation which clearly shows those in
the science field, if the writer’s school can be called
typical, have not been concerned with the usefulness of that
which is taught. Of the twenty-two topics listed, only four
of them are indicated by pupils as being of some degree use-
ful to them. Another significant fact is that very few of
the pupils found even these topics useful.
Somehow this must be considered and in some way
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.doeoi oj iqjB eci biJJOv/ bitqwq ©ili dol.n'w eirsidnq x^bx^ZQVQ od
jki uoitbi&L 9f{d bnil cbXjo bXi/ov/ qiro'i:g ^'icdBTiiq©'iq ogeXIoo eril
•lodAe'ig a aoi^Xbbe nX ecT bisjow ©'lodd Xx/d oe-uroo XfiOldojB'TO
^oneloz 'ledxX 'lol 5ebe©n edqeoaco Isdn^iiuibOL' t edit no REsncie
XejjbXvIi)ni erfX qX©r? od rfowm; o5 biirode eaeiuco rfotfS .TjbudE
BraeXuo'Tq ©dd deorn oX itiXrl qleri feiia noe'i©q XirleoixfoaeT fi otncoed
.jtnXvfl x£!:0b zt/i nl Edeom ©rf
no jisIdO'Tq ©onoXos ©bai^-ritn tn erii oJ doBOTqqu werr a
^
riisqd'tevo bXcrorfe ,XI©w ©nob 1? ,evcdB bddeftggxfe tJeed ©dd
'larfdo ©'id 'lo ono nl ©looeq eba'is-ridnln edd Ic dsoin bnll
.ESBii^oo ezneloe
-
-
. fcle p.r ©d bXuod© fcdC/jLfbo*iq MnXii*i»oX eonftXofc-X jgneneC
odd od ELonli'TtocL'’ nl '\fnisvr edoubonq ^niii'iweX ©onoloE-XiB'ionev
f.h^&ne^ noMenoL den c>b zltqvq d^iid dneiJjqqjB cl dl .non^reeX
,V ft>ddX‘ lo £dab ©rid \;u beoneblv© bl ©£ XuIgbjj cod ocnoloc
end xd dnrti I'll.^glt ^ov bf'icMcnno o'ln i^deb oeod'r .Cb’ ©s^Q
nl aeodd fer^cds T/nralf' dolrfv? ncXdBi.d'e 9 z* areH .redl'nv
JbeXXxjo ed n£t XoodoE ©'TEdlnv. od? tl .bXet't eorioloE i-id
d«dd 'io e.Eonir'teBCf t'dd dlv ber'-oonoo noad don eviid: ,Xi’olQ^d
\,Xrco .bodelX aolcod o^.d-vdaewd add- lO .d ?if/fid rI rlnir
-6EL ee'T'Of'b areoc tc ^nfeef bb r.I tquq badBo’bnl oib nedd lo
Ic wol ^Trtv dadd bJ doBl dni'oltlnjfle •raddonA ..redd od Ii l
.XirloRu Eolqcd eEOf:d neva ellq/rq add
Xtv ©iuofi nl bfLH beneblenco ad deir-: liXdd wodo.?icb
41
counteract and reverse this outcome. How it can be done to
the greatest degree will require much experimentation and
time. It is obvious, however, that this has failed to be
done in more ways than one
.
The interests of pupils, as indicated by the data ob-
tained, can be considered one key or avenue to explore. More
needs to be known about the make-up of these interests for
through them it may be possible to help the child acquire
a sense of usefulness about them. The degree of interest
should be heightened by the way the teacher presents and
helps the child develop the problems posed by the units of
work. The relationship which the content has to the progress
of man and the direct or indirect relationship it has to the
individual pupil must be stressed. That material which can-
not be so presented should be limited or omitted for nothing
is gained by the memorization of facts, scientific or other.
Time must be spent to help the pupil become aware of the
functional aspects of that which he is studying.
It will be well to consider the oft-expressed viewpoint
of education that teaching youth should be in terms of the
future and for long-range values. The pupil, however, lives
in the present. Now is the time of significance for him and
teachers need to recognize this all-important fact. This
does not imply that the future and the past be given no
consideration. Teachers should be aware of the past in its
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relationship to the present and its implications for the
future. These same implications must be taught, by every
method at command, so that the pupils understand them and
experience them. Thus, little by little, our pupils will be
helped to know what they are and what they are to become is
decided in large measure by what has transpired in the past,
and that their future is dependent upon the things they do
and learn today.
The content material of textbooks and particularly oxu?
teaching should be so presented that pupils will willingly
explore for themselves the usefulness of that which is
studied. This can be done in part by helping them to see
valid and direct connections between what they study and the
way they live.
What pupils would like to study compared to what they
are now studying in general science .— There are at least two
conclusions to be drawn from the data of Table VI, page 24. Thj
range of topics as covered in our present three-year program
or in the topics offered by the several general-science
textbooks gives complete coverage of the items which pupils
say they would like to have studied. The data also indicate
that for one reason or another pupils do not recall what
they have studied.
No part of the results obtained by asking pupils what
they would like to have studied Indicates any topic for
©ri.-+ bnotJcotlanil ecti bnt' ctrteee'tq edi- o:t qlrlLnoi^tiilei
Xiove .:tif5jq£^ 9d cteum enci; j'roilqmi eniKS eeerft’ .©»iL^if-.
tap. M©ri;+ JbaE^e'iebflt/ ellqtcq sri^ ce
.baB.mco fcoif^e/.^
' eJ Iliw .^liqirq luo ,eJii.tI Yd oUni ,eifriT .morid eonel'roqxe
I fcX oinooed od e^rc Yerlcf dBriw bnn o'ib wonx od
fcec-Iea
.dBBq «rid ni be'iiqEHB'td BBd dBriw Y^ o'lL-eBera e'S'ibI aX
beolcsb
oi’ cj^Ini rxoqt/ daebtisqeb et o'ltrdir'l •xXedd dfcild bne
, .YBHod a'TfiftJ fc«c
•tiio yI*i*sIl'’o id 'iBO bAP <iiiooddxe»d 'to XBi'ioJBm diiednoo ofTi'
j eliqaq dfidd fH^dneBeiq oe ocf blaorit gnixioced
ti :!i>ir:w djcrid to sfconlatdEr erld rovI loitidd rrc't eaolqxe
^ 068 od werfd ^>^iqXo^^ Yd ^ .bot^>;d?
edd fjdB xbtf.-tc yed:t dBriw uBevdod tno tdoennca .tyaTii> bar Mibv
, .evil Y®dd r
Y d/aiw c t b> *tBqpco Yi’Jdde,
_od_ tJi cct^ lild
0)fcd d .BiX do G'f*» OTad-w -- . eoaelce l^i&dPlLJ^.L
Bji’c: ,:v oldBi’ lo p:t£b «.1d -noit iWtab od cd enoiai-I&^ioo
.tLC^ ‘crq a£0 - ^''idd dnuBefiq 'Xi't- ni ; cb eolqoi to egTifiT
•'Ofioioo-lB*t«aett iBiuVoe and Y'J utieltc Eciqcd arid xxl lO
Eliqaq nfi-ixlw ewedl u * to oj^ibTavoG ©dsXqnoo liovig eaicoddxed
tiJnoJ ’ Al otXu Bdob aa'X .oo‘bui»; oved od o>J U -.Xoow y
-
dd
dBciv: rlcoct doa ob El!qtf 3 "t trdoax ac acRBO'T ©no not dB,>id
.
tsVBd \eJJ
donw fcXiqxiq yd ^i.nii.>ddc . lli.r.fc'i orid lo d iiiq ,cU
'tot oXqod fjedBoJba-’ batboje cvori od 63^iX Maow Y®dd
ijM c -•*,
. 1 1 ..-
43
which some provision has not or cannot be made in our present
science sequence. It may be of some significance to note
that a few topics were so indicated such as animals, avia-
tion, or human body. These same pupils had previously studied
these areas. The writer would accept this as a challenge in
two possible ways. Either these topics have not been taught
effectively or the pupils have not been alerted to the point
where they were able to recall that they had studied them.
The results, then, would indicate that the content
material of our science courses is complete enough, but that
our educational procedures must be studied carefully and
work weighed critically against the objectives supposedly
set for the work. This is saying again that those factors
mentioned before must be considered; the relationships be-
tween the pupils on the one hand to their Interests, and the
usefulness and difficulty of the content on the other.
Parent statements do not offer many suggestions .-- It
would seem that the general-science curriculum of the writer's
school tends to meet the needs expressed by the parents for
science content. The areas mentioned by the largest number
of parents are electricity, chemistry, machines, and plants.
The first three mentioned would tend to reflect the needs
of people for understandings of their technological environ-
ment. The need for an understanding of this scientific age
is or should be apparent to teachers. That it is necessary
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to people in adult life is confirmed by the responses of
parents. The data obtained by responses to the writer's
letter to parents are found in Table IX, page 30.
This, then, is another indication that science teachers
should be vitally concerned with making their teaching as
functional as possible. If they are successful in this,
pupils will not be content to merely accept the advantages
of modern living but will, through understanding, be better
able to use them efficiently and well.
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APPENDIX

CHECK LIST PRESENTED TO SEVENTH-, EIGHTH^ AND
NINTH-GRADERS
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My name is I am years old.
I go to the J-unior High School.
Dear Pupils:
Are you willing to help us build a general-science pro-
gram which will be better than any we have ever had? If you
are, will you please furnish the information which is asked
for below? Please do it in exactly the way YOU really feel
about it
.
Sincerely yours,
Clifford R. Nelson
Directions : A list of topics which are generally studied in
general science is printed below. Will you read the list
carefully? After you have studied the list, place an X in
the space after the number of the topic you would like to
study. For example, if you would like to study about PLANTS
you will place the X in the space after 1, like this.
1 ..X. Plants (including trees, flowers, and leaves)
1 .... Plants (including trees, flowers, and leaves)
2 .... Animals (birds, fish, mammals. Insects)
3 .... Human body and health (structure, sleep, foods)
4 .... Earth science (rocks, soil, minerals)
5 .... Early animals (fossils, dinosaurs, etc.)
6 .... Atmosphere (where air is found, how man uses it)
7 .... Water (what it is, how man uses it)
8 .... Fire (what it is, what causes it, how man uses it)
9 .... Electricity (motors, bells, lights, wiring, etc.)
10..
.. Airplanes (how and why they fly)
11..
.. Engines (steam, gasoline, diesel, jet, and rocket)
12..
.. Chemistry (acids, soaps, paints, etc.)
13..
.. Medicine (drugs, disease, germs, and bacteria)
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.. Soimd (noises, musical instruments, voice)15..
.. Molecules and atoms (what everything is made of)16..
.. Changing substances (by heating, cooling, mixing, etc.)
17..
.. Weather (causes, forecasting, flying, kinds)
18..
.. Machines (wheels, pulleys, crowbars, wheelbarrows)
19..
.. Transportation (science of autos, trains, ships, etc.)
20..
.. Communications (telephones, radio, radar, television)
21..
.. Light (causes, kinds, colors, dyes, use)
22..
.. Conservation (fire prevention, forests, rivers, soil)
23..
.. Astronomy (sun, stars, planets, shooting stars, tele-
scopes )
24..
.. Biography (great scientists of past and present)
25..
.. Science (how the scientist does his work)
26..
.. If there is some other topic you would like to study
which is not mentioned here in this list you may write
it on the line below.
Part II
We want to know if you like the study of general science.
Please make the sentence below read so that it tells us how
you feel about your study of science. Do it by crossing out
either the ^ or do not . ALSO, tell us WHY by completing the
sentence
.
I (^) ( do not ) like to study general science because
You may write more about the way you feel and think
about general science in the space below if you wish to.
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DIRECTIONS TO TEACHER DIRECTING QUESTIONNAIRE
To the teacher directing the science questionnaire:
This questionnaire is part of an attempt to gather data
which will help us to set up a general-science course which
will meet the needs of junior-high- school pupils.
It will be appreciated if you will do the following:
1. Please have the pupils supply the requested informa-
tion, after reading the letter.
2. Encourage them to answer freely and in accordance
with their own viewpoints and experiences.
3. Help pupils where they are uncertain as to what they
are expected to do.
4. Please collect papers and send them to the main
office
.
Thank you very much for your cooperation; it is greatly ap-
preciated.
Sincerely,
Clifford R. Nelson
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LETTER TO SOPHOMORE FILLING IN
QUESTIONNAIRE
,
Massachusetts
April, 1947
Dear Sophomore:
You have been selected to help us in trying to solve an
important problem concerning the junior-high-school general-
science course. This problem is, "How can junior-high-school
science be improved for the benefit of the student?"
As a sophomore, you are in an excellent position to
answer certain questions which pertain to the science you
studied while in the junior high school. These questions
deal with such things as the interest science aroused in
you, its usefulness to you, the difficulties you may have
had, and whether it included all of the topics you would
have liked to study.
On the paper which accompanies this letter are four
questions dealing with the above-mentioned areas. Please
read the directions carefully and then answer them to the
best of your ability in the spaces provided.
We appreciate your willingness to do this, and we know
that your cooperation will assist us in making general science
of real value to the boys and girls of the junior high school.
Sincerely yours,
Clifford R. Nelson
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QUESTIONNAIRE PRESENTED TO SOPHOMORES
Write your name here Years old
I am a boy girl (check one)
Note: In the following directions the word "topic" is used
to mean a unit or area of work in general science such
as weather
.
electricity
,
nutrition
.
and so forth.
1.
In each of the following spaces write the name of a topic
which you found to be very interesting in junior-hlgh-
school science. The first topic should be the one you
found most Interesting.
A.
B.
C.
2,
Of all the topics in junior-high-school science which ones
did you find difficult to understand? Write the three most
difficult topics in the order of difficulty in the follow-
ing spaces,
A.
B.
C.
3.
If any of the general-science topics which you studied
were useful to you then, or have been since, please list
them below in the order of usefulness.
A.
B.
C.
4.
If the general science you had in junior high school did
not cover all the topics you wanted to study, please list
three such topics below by completing the sentences which
are started.
A. I would like to have studied
B. I would like to have studied
C. I would like to have studied
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LETTER SENT HOME TO PARENTS REQUESTING THEIR SUGGESTIONS
Dear Parents:
I am sending this note to you by courtesy of your
child who is one of my science pupils. It is for your
suggestions which will help us make our general-science
classes more valuable to your children.
In the light of your practical experiences, will you
kindly indicate those areas of study, in the field of
junior-high-school science, from which you have or could
have benefited.
I am Interested in getting both the woman's and the
man's point of view and have therefore provided a space
for each of you to use. If the spaces provided below are
not enough, please use the back of the paper.
Thank you for your cooperation.
Sincerely yours,
MOTHER FATHER
Boston Untversit:
School of Educatior.
Library
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pany, New York, 1940.
Charters, W. W.
,
Dean F. Smiley, and Ruth M. Strang. Lets
Be Healthy . The Macmillan Company, New York, 1944.
Corwin, Walling, Victor P. Peterson, and Mae Johnson Corwin
Junior High School Science . Harr Wagner Publishing
Company, San Francisco, 1931.
Gruenberg, Benjamin C., and Samuel P. Unzicker. Science in
Our Lives . World Book Company, New York, 1938.
Hunter, George W.
,
and Walter Whitman. Own Science Prob
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